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Research Application of Artificial Neural Network for Drought Warning of
Phetchabun Province

Researcher Anekpong Thammathiwat

Major Industrial Technology

Phetchabun Rajabhat University Year 2014

Abstract

The purpose of this research to the application of artificial neural networks for early
warning of drought Phetchabun. And to study the format limitations, problems in the application
of artificial neural networks for early warning of drought Phetchabun. The working principle of
the neural network attempts to adjust the weights in the system. The function of the neural output
of the Neural that the value of the target. If in the case of the lorries have different values or. Not
equal to the target value Neural system will automatically adjust the weights. Until the value of
output. The new value of the target. This training a neural system to be learned. Requires input
data or data as input. And is used as the target. For the purpose of comparison, it must be
provided information as to double the order for the network training. In this study, the network
was trained and tested by a process to predict the flow of data from measurement stations. The
study found that the number of inputs and neurons in layers Ranch has no effect on the predicted
flow rate, while the number of outputs affect the predicted flow rate significantly. Ie, neural
network with a total output of 1 unit will provide a good prediction of the neural network with a
total output of 2 and 3, respectively, compared to the ability to predict the flow rate of the
network. Testing found that the neural network has five input units, 12 hidden layer neurons in

the cell and one output unit to predict the flow rate with the best R* = 0.9780.

Keyword : Artificial Neural Network, Drought Warning System, Disaster Warning System
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{platl}a{p27t2}5-'-7{pQ7tQ} (214)
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wi(k+1) =W (k)-(1-n)ad™ (k) y™" (k) (2.17)
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1.9, 4.19 32.78 32 57 3237 32.17 129.89
0. 3.93 31.19 30.70 30.21 29.72 121.83
.8, 4.08 30.55 30.58 30.62 30.65 122 .40
.9, 423 31.94 32.50 33.06 33.62 131.13
W2l 3.82 30.12 29.14 28.16 27.18 114.60
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close all; clear all; clc;

%% SET UP VARIABLE

N =5; % number of input unit

M = 1; % number of outpur unit (Case A = 1)

H = 30; % number of neurons in hidden layers

TimeStart = 0;
TimeEnd = 0;
RunTimeStart = zeros(1,6);
RunTimeEnd = zeros(1,6);

RunTime = zeros(1,H);

%% TRAIN SET
load('data39raw.mat');
data39_trans = 0.1+((data39raw-min(data39raw))*(0.8/(max(data39raw) - min(data39raw))));
data39 = zeros(N, 365-N);
forcast39 = zeros(M, 365-N);
fori=1:N,
data39(i,:) = data39_trans(i:365-N+i-1);
X=1;
y=365-N+i-1;
end

forcast39(M,:) = data39_trans(x+1:y+1);

%% TEST SET
load('data44raw.mat');
datad4_trans = 0.1+((data44raw-min(datad4raw))*(0.8/(max(datad4raw) - min(datad4raw))));
datad4 = zeros(N, 365-N);
fori=1:N,
data44(i,:) = datad44 _trans(i:365-N+i-1);
end

forcast44(M,:) = datad4_trans(x+1:y+1);

%% ANN FOR FLOOD WARNING PROCESS (Case: A 5-12-1)
Pseq_39 = con2seq(data39(1:N,:));
Pseq_44 = con2seq(datad4(1:N,:));

Tseq 39 = con2seq(forcast39(1:M,:));

fori=1:H

fprintf('cycle: %d\n', i);

net = newelm([0.1 0.9; 0.1 0.9; 0.1 0.9; 0.1 0.9; 0.1 0.9], [i 1],{'logsig','logsig'}); % create network
net.trainParam.show = 2500;

net.trainParam.epochs = 10000;

net.trainParam.Ir = 0.1;

net.trainParam.mc = 0.9;
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RunTimeStart = clock;

TimeStart = 3600*RunTimeStart(1,4) + 60*RunTimeStart(1,5) + RunTimeStart(1,6);

net = train(net, Pseq_39, Tseq_39);

RunTimeEnd = clock;
TimeEnd = 3600*RunTimeEnd(1,4)+60*RunTimeEnd(1,5)+RunTimeEnd(1,6);

RunTime(1,i) = TimeEnd-TimeStart;

% simulating data
y44(i,2) = sim(net,Pseq_44);

Qann = cell2mat(y44(i,:));

Q = forcast44(M,:);
Qmean = sum(Q)/numel(Q);
R_pow2(i) = 1 - (sum((Qann-Q)."2)/sum((Qann-Qmean)."2));

end
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-
«d\ MNeural Network Training (nntraintool)

- Neural Network

i-Algorithms
Training: Gradient Descent with Momentum 8 Adaptive LR (traingds)
Performance: Mean Squared Error  (mise)
Derivative: Static backpropagation (staticderiv)
Progress
Epoch: 0 :8? iterations 10000
Tirme: ! 0:00:05
Peformance: 03¢5 [INIINNOVISERII | 000
Gradient 0513 [OOSR | 100205
Validation Checks: 0 0 6
| Plots
Performance: | (plotperform)
{plattrainstate)
Plot Interval: U 1 epochs

@ Training neural network...

| @ stopTraining | | @ Cancel |
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